Generalized oscillator strengths (GOS's) for the Na 3s−3p transition have been investigated using the spin-polarized technique of the random phase ap- 
Introduction
The generalized oscillator strength(GOS) is an important property of the atom, since Bethe introduced it [1] . To study this property, the sodium atom has been chosen as the subject in many experimental and theoretical investigations because its electronic configuration has an inert core and a single valence electron which is similar to that of the hydrogen atom. The differential cross sections (DCS's) and GOS's for the Na 3s − 3p transition were measured by Shuttleworth at al [2] using a high-resolution electron spectrometer over the angular range of 1
• -20
• at the incident electron energies by Bielschowsky et al [6] at impact energy of 1 keV and Marinkovic et al [7] at 10, 20 and 54.4 eV did not report GOS minima in the momentum transfer regions they considered.
Theoretically, Shimamura [8] predicted GOS minima to appear between 
THEORY
In the FBA the generalized oscillator strength, f, for dipole allowed transitions in the length form can be calculated [10] as
where N l is the number of electrons in the excited state, l i is the initial orbital angular momentum of the excited electron, l is the total angular momentum of the electron-hole pair, which satisfies triangle rule
w is the excitation energy (a.u.). The dipole matrix element, d α can be calculated from (2) where P i (r), P f (r) are the radial wave functions of the initial and final states, respectively, j l (Kr) is the spherical Bessel function. For the dipole allowed transition, the calculations performed in this paper are with l = 1 and 
where u α ′ α is the Coulomb inter-electron potential, d 
where ǫ 3 and ǫ 4 represent the virtual excitation states, iη gives the direction of tracing the pole while integrating over the energy, η → +0, F is the Finally, the GOS for Na 3s − 3p transition can be written as
Eqs. (1), (2), (4) and (5) are the basic equations used in this paper to calculate the GOS's in FBA and RPAE. 5 
RESULTS AND DISCUSSION
The results of our calculation are given in Fig. 1, Fig. 2 and Table 1 . Table   1 for example θ = 37
• at the impact energy of 54.4 eV(K = 1.258 a.u.). Therefore it is easy to miss the GOS minimum in the measurement by taking large angular steps at large angles as is the usuall practice. From our calculation it is suggested to reperform the experiment for Na 3s − 3p transition and pay particular attention to the position of the minimum we indicated in Table 1 .
We believe more experimental data will be obtained to confirm our results.
It is interesting to compare the intershell correlations for the transitions between the Na 3s − 3p and the Ar 3p − 4s. The position of the GOS minimum for the later is influenced insignificantly by correlations. The difference between positions of the minimum from the RPAE and FBA is less than 0.7%. However, in the Na 3s − 3p transition the difference is more than 11%. This is because the Na 3p level is only 2.1 eV above the 3s ground state;
therefore Na has an enormous dipole polarizability (23.6 × 10 −24 cm 3 ). In 
calculations. This indicates that the influence of the 3d ↑↓ electrons upon the 3p ↑ electron is larger than that from the 4s ↑↓ electrons.
In conclusion, the positions of the minimum and the maximum for the Na 3s − 3p transition have been calculated and found for the first time from RPAE at the momentum transfer values of K = 1.258 a.u. and 1.61 a.u., respectively. Furthermore, the many-electron correlations are found to play an important role in the determination of the position of the minimum. We recommend that experiments search carefully for predicted minimum, using the value obtain here as a guide. 
